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Abstract

In previous research, grid squares and grid rectangular triangles on Cartesian coordinate plane
had been discussed, but few had used mathematical methods to extend this topic to various polygons.
Properties of grid polygons have always been classified into computer information study, and the
purpose turns to estimate the approximation value of different shapes or largest area which contain.
The purpose of this study is to calculate the number of grid polygons in a mathematical way. Since
each vertex has integer coordinates on the plane, deriving a solution calculating accurate values

seemed to be possible.

The polygons discussed in this study contain concave and convex ones. The researcher has
successfully developed a specific sketching way named “inside-out method” in order to obtain
maximum grid polygons. Furthermore, the researcher derived the range conditions of grid polygons,
the number of grid polygon edges with the largest edge amount in that range, the maximum and
minimum values of area, the minimum value of the circumference, and the maximum circumference
in parts of the polygons. We can apply our results into the design of longest traveling route in limited

space such as mazes or roller coasters.
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